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SYSTEM 

(57)Abstract: 

PURPOSE: To provide an image display matching with 
an optional gradation display charactristic by 
providing a data conversion circuit converting the 
digital input video data of n bits to n+m bits and a 
digital data driver of n+m bits. 

CONSTITUTION: The digital image signal data 16 of 
(n) bits are converted to the digital image signal data 
of n+m bits by a data conversion circuit. At this time, 
a T characteristic correcting ROM 15 is used as the 
data conversion circuit. That is, a TT characteristic of 
a liquid crystal is measured really, and when the 
address of the ROM is made the data of (n) bits of an 
input image signal, and the output is made the data of 
n+m bits converting to the required T characteristic 
beforehand, the data are converted successively 
simply. Thus, the digital input signal of n bits is 
converted successively to the digital data of n+m bits 
matching with the Y characteristic of the liquid 
crystal by the ROM 15, and the gradation display by 
(n) bits is performed by using a digital data driver 2 of n+m bits 



15 ir lfitSnaM 




. 3 agi iv^V 



It :9ft / 6ftSm 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other 
than the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 



http://www1 .ipdl jpo,goJp/PA1 /result/detail/main/wAAAal 7552DA408227283P3.htm 01 /01 /26 



Searching PAJ ^ 2/2 ^— v 



sal agair 



[Date of requesting appeal against examiner s 
decision of rejection] 
[Date of extinction of right] 




Copyright (C); 1 998,2000 Japanese Patent Office 



THIS PAGE BLANK (uspto) 



http://www1.ipdl.jpo.gojp/PA1/result/detail/main/wAAAa17552DA408227283P3.htm 



01/01/26 



(19)0*a4*ff/? O P) (12) vgf ^ !|t i^F v& # (A) 



(SDInta.' 
G 0 9 G 3/36 
G 0 2 F 1/133 



1/136 



5 0 5 
5 5 0 
5 7 5 
5 0 0 



(22)tiUaB 



Jpfi!t7¥(l995)2 H21B 



F I 

G 0 9 G 3/36 
G 0 2 F 1/133 



i^^¥8 -227283 

m<ikmB 5pfi!£8¥(1996)9^3B 



5 0 5 
5 5 0 
5 7 5 

1/136 5 0 0 

m^Wm «*«®»31 19 H) 



(TDWilA 000002369 

3K«ffi»r«Kli»T!t 2 TB 4« 1 ^ 
(72)«<«* ^.^3 



(54) [3ew«>*»l «fti6s^«, 



(57) l^^l ^-=-fiff 
r^^] ne-.;, ^rov^v?^?/^P«7'-^^rvffl^t7- 



15 y«liE«ROM 



17 n*mii-» *• 



2 -7- 



16 nlff 



7 t-Ui/X* 




14 D/A3 



10 U'^^^ 




"T 

1 7,^5^^^^h'Jf^» 



% 



1 

^^^^-^v 'J ^ ::^mm^B^^mwx^^^t^w^t 

So 

tmj^ ^f\.xf^^::.t^Wi^t'r^ if 1 -ff^]^ 4 

1:2:4:. . . 2^^^^<D)ALfi^hf^^ 
^X:^J:^DyA=^:yy<-^^^^m\^Xf£^:zt^Wi^ 

t-r^m^m 1 -ti*^ 5 (o\^^'rtit^(om*m\cmm(o 
:=! ^y^- Ip]s& I. ^ -c s ^ <h i- 5 fS^« 1 

om^Bm^'mw:(DmW}^mz:^\^^x. n\fy h(Dv'>^^ 

/i-Atl{B^^m^B<Dyi^mc^io-^Xn-hm}:fy hCOx 




(2) it^r?^¥8-2 2 7 2 8 3 

2 

imj^mi 1] a) mm<oMmmt. m^<om^'m 
t. mm^^mtmmiW'^mt(D^^AcM}t^\^xEEm:^ 
titcmmmmt. mmmmmm^^iii^ft^Lxmm^ritim 
mmmmhy>^i^:^^ t^^-r^mKDmmt. b) ttr 
tarn 1 o^«(c>^f^ LTifig^n^iim^^^fl'r'5^2 

(Orn^t. c) ftriami «O^tS^trIfBm2C0£«^(DrBl 

20 ^^TJ^^go 

[ff^Jll 3] mUf-^ Y'^^yM'X. 1:2: 
30 4:. . . 2^~^^)^t^hti:^r\m(Omm.tnm(DT-f' 
u^^^ v^^^K^'^iD^XtJ: 5 D/ A =3 ^/<->5^ [hIK 
^*LT/ce5c^^i|#tlS:t-r5IS*^i 134(^11^^1 

2WM.(om^B^7T^mm.o 

;d5g^g^$tbT;;e^::<b^4?^mi:-rsif3j?:^i i Xfiigjjt 

[ifjRjsi 5] a) ^^(D^^ut. m.^(Dm^m 
t. mui^^mtmmt^'mt<o^MAcnm\.x^m^ 
40 ntcmmmMt. mummm.mznjt^\.x^m^f\^tim 
mmnmhy>i^:^^ t^m-r^mK^mmt. b) m 

cossi:. c) m^mi<ommtm^m2(D^i&it<Dm 
W}^mc^^^x. 

50 fflfaD/A=i>'/<->$^(cA;^t-Siij«ft'^<!rStrlS";y:7 h 



3 

[fs*:^i 6] a) mm<Dy^Mmt. m^<r>iB-^m 

mmmmh'7i^i^:^i^ t^^-t^mi<om^t. b) m 
<^)^«^> c) mmmi<Dmmtmt^m2<Dm^t<Dm 

mrlH^^^ti. v':7 h uv?:;^^^: u-</Uv-:7^<^^:^-r 
\mim. \ 7] mrieD/A^r^-v-^-^^^^^^o^^ijtc 
\mim, 1 8 ] tfria^iimiiomte^ :7 ^ -/w ymz. 

mi 5^m^mi 9 <D\y^'rM^<Dm:^m\cm^B^7jkmm. 




(3) ^^5|Z8- 2 2 7 2 8 3 

4 

t^(Dn^m\^mm<Dm^Bm7ik'mm<r>mmijmo 
[ff*^2 3] a) m^(DM^mt. m^com^m 

mw.MmmtmB^m-^mtcD^.'^AcMjt^i.xmm^ 
ntcmmmmt. mmmmmmi<:in}t>\^xEm^titim 
mmmrnv^^^:^^^ t^m-t^mKom^t. b) str 
mm 1 £os^fc>:trRi uTifig^ix^iimi^^^f 2 
£75g«^. c) mmmi<^m^twimm2<Dmmt<Dm 

mm^^y v i^^J:^^^U(omm:^m\ziii^^\:.xmmt^y^ 

m^m2 3is®co?gB^B^^i^Mo 
20 m^m25] mmy^—i^h*^^^<\^mi(Dm^±^c 

^m2 4mm<r>m^Bm:^mmo 
im^m2 6] a) mm<Di^^mt. m^com^m 
mim^^mtmmiB'^mt<D^^i,cMJt^Lxmm^ 
30 titzmmmmt. mimmmmm\cMit^i.xMm:^thtzm 
mmmmhv:^^:^^i^ t^m^^mi(Dmm.t. b) m 
mm 1 <Dmm^M\^ i.x^m^n^mmm^^'r^m2 
(ommt. c) mimmi<ommtmmm2(om^t(Dm 

y'^y<t. mmM^^^mm'r^7^^h*'^-cy<t^^'r 
^m^Bm^mm<r)mW}:^m\c:is\^^x. 

milSv':7 h ui/j^^co^^ a y^m^'t}^hmim9 y^^M 

40 (D^^ x,>^^^mm^^^:it^w^t'r^m^BWc7r^mi 

m^m2 7] mmmmmm-x^ ttrfsi/:^ h uv?^^ 
(Di^uy^ m^t^hmm'y y^^mn-r^^Mt^i^ x 

^''f—^^mm^'^^m^\^y^ — v^<y^ uetb^jtc 
m^mf^^mm'rh^t^Wi^t-r^mi^m2 ^mm<o 

im^m2 8] a) r^T^-Y:^-^ h y i7^^(DfRf0« 

^/>°^/U<b, b) T-f-ui^fMi^it^-^nli^y h<r>'fi^^ 
50 /U'z'-i5^i::^g^-r5A/D33>'x<-^i:, tfrlSn t'^y h 



5 

m^<omrF^^ ^ ^ir^mm-r^^^ ^ ^^^^^^ y 

ft-^'T-^ ^ ^ ^-r ^ ^ -COigjS^r^T ^ ^ L. < ^ J: 

[0 0 0 1 I 
[0 0 0 2] 

6 - 2 2 2 7 4 1 13 2 (^-^iOygH^B^^^g 

So 

[0 0 0 3] fci:x.l^. m2<omx\'^^^:^^it>9 i^^/U 
/05T*#So VI, V2. . . V 9^t^^^^h'^:^(bthfc 



(4) #r?l^8 - 2 2 7 2 8 3 

6 

9o<Dmmmj£xh^o ±itL3 \^^y hmmn^2 i 

=1 — i$^2 3(c j:or sMcox— ^t^i^^^ti. 

[ElK2 4 i: 2 5(Cj:orr(^9o(7^maiajE(?5^-ib^^ 

i-s 2oomai^ii^-rso T{i3 1^^/ hmmt^-z 2 

|iy^z:i-^2 4tCi;oT8iei^y^-:$^(C^m^tL. SSl 
5>fl*^D/A=i 2 6 ctoTStr^CO^^^iix 

;t 2oto^JEu-</i-^ 8^:9-b/ct>cDOcp;!)^(b— o^il 

(DrnmrnBE^m^Bco y ^mcjt^ \:^xmmit L-c:fett»^. 

[0 0 0 4] 

[M?^^5^^bct p (b-r-s^M] ^^§5^5coTFT 

^^v^-ciS^P.^-t-5o Iil3flfKB%S^Sggg(Ogi;[jDajE^]g 

20 2. . . v9^fflv>rtti;f3ajE^Mrpit-sfc*:>3 2(c:^ 

?^^So 1141^. m3<D~'%^^:k\.f:Lh<DX^^t>. m 
2ocoA;^miEv 1 ^ V2orH^^8^5)'bTm;^ll 

JEVa, Vb, Vc, Vd, Ve. Vf, V g ^f^fe* 
^^(±Ta, Tb. Tc, Td, Te, Tf. TgOj; 

[0 0 0 5] :^%m(om^B^7f^mmRxj^'t(DmW}^mR 

[0 0 0 6] 

/\^At}m-^^m^B<^y^m^'a^t^'^Xn'\-m\^>y h(Dv' 

40 —i^Yy-(y<^m\^^xn^yhii^<omm^^^rrvzt 
[0 0 0 7] :^^m^m^Bm^mmit. m^-m^mm-t 

^ft-§-A;^aiii^iic^m(-gEigg^tL. MlS^iioomfli 

50 cDmjBEIltfrlED/A=2>'/<— ^^t5HfrfS/-<:y:7rlHl^co 



7 

[0 0 0 8] nf^mmm^^^Tmm^. v'-^h^^^y^ 

^c. ;*:^?^(^)fKfB^^S^e(^igi!]*-&(^. iyy h i^i^^ 

[0 0 0 9] :*:%P>q(^^^v';^7^i^(i i/Wr^ft-i- 
[0010] 50 




8 

-5 K ^ /^gp 3 V- :7 h u v?;^ 
^ 9 ^ u^yuv^^^^ 1 0 <t?&^f?^c£^o ^'^/Uv^:7^io 
oai;'3^FI5(^l^>-^:y:7rIH]5&/^5o^/^-c^.^S^-g^t>^^/^ fa 
^UA\zMm^^^^^^^y'—^ Vy^ ^<^2\±. v- 
:7 h \^V'y^^ 1 1 i:-^<^ffi;^?i$'-Y ^ ^/i/(;^iJ;;i:r n+m 

[0011] n hf :y h<Ofi:^^/\^m^^^''f-'^. 1 6 
[0 0 12] ?:tjb\ ^CT'liD/A^V-^^— ;$^$:P*SlgU 

- ^ ^ nTt ^ o tti;^ (:±«S?i^6<3-cfo o r t> t>?:e 
[0 0 13] ^fc. :LXi^T 1^ ^ h V ^ :^m<o 

w.^Bm7T^mm^m^^xwim i.titK i^^m^^n-^ v y 



9 

[0 0 14] mc. m5^m^^x^^m:^*^t'<DX o^^y 

^UTfc^o I^IEltCioV^-cav^3tL^i8 ^D/Ar3>' 
>'^->5' cfc o r mz^-^fg^imjE ^ ^o^-^co^g^B^^a^ 

[0015]— 6 t'^^' hCOy^— ^^8 tr:y hO-T" 
Ta,Tb,Tc,... T g tC^-f J: 3 (Cl5(^^rp1f51 

J: 7 ii^'i^t-^ I? tfexT^^-r ^ r i: -e^ 

So 

[0 0 16] C:i-C(12 h5^^;tJP^T7ffijE 

ti;bO^-y:til^^Hfc(tiic«/^ 7«IE75S'5rtg(c7i^« /c/c 

■srtfetcLTio^. «rai<^J: 5l::7«iE-7^-://^<^^''^T 
[0 0 17] |g]iicib%^T(i. r^'r^':f'^v^)^y^U 




(6) #^¥8-2 2 7 2 8 3 

10 

[ 0 0 1 8 ] H 1 6 (1, CMOSir/u:7r^-r V-TFT 

tts^y v-y =1 >TFTcD^®[^T'fcSo -^-r. f^n 

y =i>»j^7 2^itffi^-^5o c:(D7Ky v-y n>'»]^7 

ms&:^fr^^ffiv^r^y v-y =3>^plflg>^^;ga^p^t:Lfc 
(9, r^yu>^r;=^>-y ='^»^^^^B^0{t:br^y v-y ^ 

>"fbLfcti£0^«5o wCO^y V-y ::3>'?^ffi7 2^&:|^ 

So (b) ic^-r<t^tc, ^-hmmi 4^m 

^Lfc^, Nf^^^^/WTFTi:/j:S^^^-7^^W7 5 

(c) •^^i:'«-^|^5feUT:±:®(cy V'-r 

20 Thv^lrte^tST* K-t:''>'i:^-rSo ^btcfellgl (d) 

-rJ:5{C, P^-Y^>yVTFT<!:;:tSa5:5:>i:®^TFTC0 

X' K— f^^^-rSo w 5 LXiH^aSOTFTttNgieg 
Jit^ y v- y =^ (n+poly-Si) ;0^b?^CSy-:='^ • K 

(n -poly-Si) ^^h^j:^j^ur>mmmf^^ri 

So rtttcJ:oXiii^TFT(D:*-:7Si«;5S+5)'te< Wix. 
^p5<::^t^^X*^^o S^i-. [rIIH (e) t^^1-J:p 

30 tc. ^r«i^^]^7 e^Mf^i.. ^m»m7 ixnm^m 

-7 h y ^.-^S«;d5^fiic-rSo :i<?:>S«tcidf^^s^JS 

[0 0 1 9] Xti, r ;iXD/A=i>^>'"<— ^CO^^tCO 

^.^T:P:^*6^?:e^5iJ^fe^f-cU&p>^-rSo li! 6 f^^fi^J^fiJ:^^ 

40 [ElS&^cDt^iJXfcSo '>:7 h Uv?;^^ 6 1 ;6^b*^lt-^«ll 

^UKmti^fh^o :L(OV^tiKX^XSm<D'fi^^J\^'7 
:y^Al. A 2, A3. . . A 8 ^ ^-f >'D 

1, D2, D3. . . VSt^hS\^v h^<Dy'—^fi^^ 
^tC^*9ii^nSo LPii2^@(^7y^B 1, B2, 
B3. . . B 8 ^M^W-rS^ ly^^-^'^Vl^^S^XfoSo S 
ETI^D/A=i>'/'<-i5^(Cx-^^iiSi?^-f ^ ^-r/^^J 
m-r^-^y V^^X^^ ^ RE S ETI^D/A = 
^coy^-^>£ry ir ^/ h-rsrci^cT^y-lri/ h*^^=-X^So 
50 W Q\-Xi:>/ A^>^<—^m(D^i^mM.X^^ ^ COMtl 



% 



11 

So 

[0 0 2 0] 8 e^-;/ hD/A=2>y^— ^|j;8o0^a:C 
1, C2, C3. . . CS t S^(D}Ji^ iy hmhy>'iy 
>^^Tal, Ta2, Ta3. . . Ta8^t5 8oOir 
h^^-v'^^^i^^Tb 1, ■ T b 2, Tb3. . . Tb 

>v?;^>5^-e^5o ^w-e, ci. C2, cs. . . cs 

C0 8 0£0^40:»ct ^1^1 :2:4:8:16:32: 
6 4 : 1 2 8 (c: LT3b-5o ■t--<TCD^4om^S^^ ^ 2/ 

[0 0 2 1] ::(ojj^x*i'^$^mwmti:mmmi£^mn'r 

[0022] :L(r>:^^\'trt/A=i:yy<—i^<Dm^W.tit^ 
V D / ^ff 3 7t i6 ^filt tSs lElt-eT^c^ tt 

2m. 4e. . . 1 2 8^@<h^>?ij^^'rS:bttT'fo 

[0 0 2 3] *(vlfl^(7):^^OD/A:n 
0iJ^I5£BJfSo El8|i^mrj^2ift^^;^^60 8 hD 

[0 0 2 4] u.±.2mm<r>v/ A^>'^<—^ (om^^^^ 
>'^<-^^m^^t>'^xm\^^^zth'^mxh^o ^ 




(7) i|#^^8 - 2 2 7 2 8 3 

^ttS^-a-t-tiS X n t'-y hOT^— ^^3 X (n+m) 
htcm-f Swi:(C/^So ^fc. 7^-^ K^-r/^(^ 

mi^mm^^ti^T ^-^^tzmcmm^ v^wiLXpxn 

hcor'— ^^px (n+m) h ^c^lfe■t-t^ 

10 [0 0 2 5] (mmm 2 ) :^mmmx\^m^B^7i^mm<D 
mm^^i^o^^xmrn-r^o mi^c^^^^x. ntrryhi® 

^ft-^l enMi&^y^lEmROMl 5tCj:oTn+mtr 

iiCLxmi^m<D7<:hm!^^^^(Di^9y'^ifm^^. ^ 

20 So ^^(-. @6^^-rS n b-^y Sopg^^Tj^Ojgig^^ 

fh^-<^'r — i^ tfJ:^o fctK.^-£. m5^xm%X7fk^ 

OM(DT h*l^y^iiCn\:^^y h(Dv^--^^Mlt^^'^. 
iatt-rS'r-^^i^±(7):^fe-C*i6t>tLfcn+mb'5^ h 

-rsr ^^5-c^So 

30 [0 0 2 6] JEfed. r(7)J:9(C^^2fe7ffi:E^7" — >^/lxr* 

htixm^Ti^w-i^^m^mmt. mmm-^v'-^timh 

1, D2, D3, . . D 8;iSii[|jjfe3^P,tLT< S<i:. Z.(0 

tmmi^xi^y hi^i:^^^<omtiSRi, sr 
40 2. . . iS-foiitf^^nSo ::tLtcj:or 8 try h 

^<D^—^t*^ IWCU<D^ ^y^\Z.m^M^^h^flX\^'^<o 
^X(D^—^-fi^\mn(D^y=^\Z.'m^\h'i^f\.f:L'^. 7K¥ 

t) D/A=i>/<-^60A;':?755y-&5' h^tb. yirj/hft 
-^RE S ET7)^v>-< l^-i/vir/cf '^-r-^-CcO^t-^^^S^i^- 
mfiir^ttSo wCOPbIIC, =7 y^^</^:^l.R\zX.^X 1^ 

y^\cm^ih^tlX^^tir'—^t^2^^(D^ 
t-^^3^^tbSo ^LT. ^T^y ir y hft-^^p — 
/i-tLxm-^m^:t-:f>^i,ZLfzm. -^^y hin^-^y^^ 
50 u-</ui: LTD/A=i>/<— i5^otti;^^m-^iiai-i^ici- 



% 



13 

[0 0 2 7] {mmm 3 ) :i^mmmx\tj^ x^is^g^ 
m-r^o -m^. ^tr^y hoo/A^ivx^— ^^{)i;i/ci 

[0 0 2 8] |gl9li. 'fi^^/^^y'—^V'7-<^<k:-m^^h 

^^'rfh\ch^^/^:^^^m'rh^ti}^x^. R^^>-r 

K:x hU(DmKimt>^ tmc^^ ^ :^yx^ 

V as ^Dft-^lim^O L (tix(^ p. (/ b D / A =1 > 

[0 0 2 9] ^::r% :^mmm(Dm^Bm^m&x\^^T 

^ y^i^y h \^\^:^^ t u^/U'>:7^^u^D/A=i>y< 
XW\—nM<r>x2i/y^\t^'tfi:ho ^\^XU^J\^Zyy^ 

[0 0 3 0] )^js±,(r>mm^. "T—^ K7-r^<L s i i:^ 



% 

(8) WP?B^8- 2 2 7 2 8 3 

14 

[0 0 3 1] :^^I^^S^^J(^feEfB^^3^g^c:jB^/^Tf•i 
10 ^^D/A=i>'/'<->5'>^^V^6wir75Sprtg/c;!)5, 

[0 0 3 2] ^ b(c;$:3I^S^J(CjoV^r^^. ^i^i^T*^^o^ 

Of^H^B^^i^efcig Ufc u^/vi^y ^ [BlS&o[Hl^!g| ^ ^ 
20 ^ ^:y^^^—h(Dm^m'^ o\:L7Tiiro nm (b) oi 

iSM;ii5t±i;^7$n'5o , V C C u-^/u-tS^^ ^» V D D u 

^[El^X'fi. mm (a) IC^t-J: ^(-^3?'J^)^$nfcn 

xmnh'mmmM^^<mK.h^tt^x^. :^^y^i^ 

[0 0 3 3] (^Jfe0ij4) if.mMmxn.Y>/ K:=x:y^<- 

y^^xwim-^h. m \ 1 (i?^s^^igM<?5igsb*-fe^^t- 

w ^—fVYm^^mMM^'^h. ^^{I-^ V g 1 :7 
-5o wCOT 1 ;dn7K^^^fflrBltcffl^t-5o TF 

J: 0 T;d5;5/b*:>. >pfr^£«±60^il®«emffiv com 

^^{f -^^ D/ A ^ i^^^—^x-p >r — /i- KStc^S^S^ 
tii;;^ ^ Hi: ^ it* (cTIS(^;^?£^ffi V ^ 5o 
[0 0 3 4] DXA=i:yy<-i^{cA:h'rhy'i^i^ 

mm<Dm^^m^^ho ^uTD/Ar3>^y<-<?(osasu 

50 ^^^;^jpi--5o -r^cC^-'b. ^ll:^fi?iio|git);^^t-*5^^X(^ 



% 

(9) 

15 

ia^tti;'3-r'5co(c:i^>^ft{g:ISo®EES::U-CibX :bttT'fc 
5. fc<b^i^. 6 v± 5 vomJE$5K-e?^H%^ig»)-r5 

lliE«tt(75ft-^^B];!)0-f-5 :7 ^ — Kr* 8 v— i i va 

^^{g:PSt^Lr:Jyttl^. D/A^nv-x-^-^-ct^^^tbS 10 
[0 0 3 5] ^P^lc. J:'9M*Lv^igSb;^&i: LTf^i^ 

- ^ iZitpmaf. V 0 ^ c OMtc^ Lr iE{|ij ^ ^ 
10 0 3 6] i^±m-<fc:^m^. m^^m^m cm^(D 

[0 0 3 7] ^-f. D/An W^-^^^ifc^J^tCl^ft 

:Jo V ^ T 5 {f it ^ tc:a[«it4 (Ogjlt^ft ^ 

mcxmm\^mu^th^mmmm^^mmmxh^m 



% 

if#r?l^8 - 2 2 7 2 8 3 

16 

m^^M^^i-xiEm^(Dm^-t^m^<Dm^^^\i:xA 
[0 0 3 8 ] ^^x\ x^m^L.^mm:^mt\^x\'X^:k 

[0 0 3 9] $e>tC, m'^^:^\^<Di^x:2^h — ^h^m 

x^^mm:^m^^-^^^xwim-r^o ^-r. d/a:=iw< 

v-^So ^\^XD/A=^>'y<'-^<DmMl^^y^^^yi<iW■M^ 

(ommm&ni s omitn^'rhi^x^mcw^mx. 
60 -r^^tyib. :i,(Dmw}^m^:is^^x\^mm'r^m^-m 

m't:^^<—x^ ^mmR<omMmj£{^^mi^x^^^:^^ 
D/A^>y<-^<Dm^mtih<}^^j:<m±'r^y-( 

xiEmi±(Dm^-tMmi^(om^^^^fx?<^L^£n^it 
[0 0 4 0] -^r-r. xy)m.^L^m9):^mtLx\tu 
■)j^<ov/A:=^>y<—^^m^^. enu-^/u^^steur 

^/^/^v^f^v^<5^/^A;^{t-^^ffl^/^6 t^^^"? :^mxh^o M 



% 



(10) 



- 2 2 7 2 8 3 



17 



18 



[0 0 4 1 ] mmm s ) ^■m-m,mx*\^\^yA ^ 
mc-z^^^rmm-r^o mi 1 {c^-rmmjjf^x-nuy a 

ft-^v i d (omjEW^mnm 1 1 (cit-<5 1 t^K^: ^ ^® 
mtfj:^. z<Dv c tmm^'^xM\ti]m^±(7:>^mmm 

m\^^^o ^\^x£>/A^>'y<—'^(Dmw.^^^^^'y>(-' 30 
[0 0 4 3] m^. ;*:^^£0^J(r*^v^Tt>{f-^«l:^^^<^^ 

mm-r^. :i(dv c tmm^^xM\^m^±<r>^mmm 



c om(i, f^^m-^^'L-v i d J: (9 r(5:)o#isbttmjE:J> 

'rf£ioibmm<DmmB\^mm^tix\.^^m^\at,. mm 
ii:^:i<t(c/^5o ^<D:^mx\ti7i^W'M^mmm\z^m 
[0 0 4 4] J:^m.^i.\^mw):^mti.xm^ 

[0 0 4 5] immM6) :^mmmxnuyA=^i^y<- 

^tcov^TtftP>gi-^o iKli 2-eii>itr^^«co^iim«^ 
mmnf}h^m^'p^^^^mm:^mK^\^^xmm'r 

x.Sc 7t^x.(^. Ell 3(cjo^/^riltR^rB1T i^tcfcir 
^(^T 2 t LT 2 7K^^^^rBWc(t^il^mffi<t^^^ 

KTM^ V 1 fctt^«p^ftcomffi;i)5_btf ^tL. ^ 2 ^ - 

So ^ LTD/A^i^^-^— i?'0^2^U'-</u4r:7^— /u K 
*-&-X?il^t^i^(C^jjD-t--<^D/A=^i//<-^(^T^a . 

D/A:=i ^5^^oma^fcfo^ '9:^t 



% 



19 

[0 0 4 6] ^hitc^ x^m-^i.^^^mm^^tLxm^ 

[0 0 4 7] mc^ ^mMm\^^^^xhiM^-B:^\^(7:>i^ 

^m^^. rcov c t> 1 :^^^^m^m\cm<iLmx^m 

T. H 1 3 (Dm l^^ —/^ h*<DmtliiB'^'^M<DX O t-il 

[0 0 4 9] mmm i ) *ii5S0*jr*f^?sf0^^3^go 
<D y ^ xco j^s ^ 5 < ^> < -r 5 ^f&n& xmm 

i:;d5fc-5o ■^n^i^tt^/ci*:)(^& 
H^^^^gT-liEI 1 4tC7j^-rJ: ^1-. KT-r^-^C: 
.V^5c. -:*r. T^-i^' K^-r>'^f^.gp-Cll^o :v>>{t-^5 8 
Sri ^■fov':7 ^$-^^:-CV^§, r^-C. K^-f ^^P^SfS^^ 

'^'Oyh%f\.^^fm^WrLX\.-^o. Z.(DY=7^ ^^^^<D 

mt^^ ^^i^h^^h-h^ 0 ^:^^(0^^ %i^^X^ 



% 

(11) it#M¥8 - 2 2 7 2 8 3 

20 

7i[ElS&-eti;<)^;^^?ifv\ :7 II 5/X:7n o,:/-et» .fci^L. 
fc fcV ^ ^ ^ ^^S^-r s fc -c ;i :b V \ 

[0 0 5 0] m®6^tc:iiK^-r^^^(riij^^r^^ 

h't(Dmmmr^^tc:i,fmt\^xy</i^p^^^^^^^o 
^<yu::^^ h V ^\c{^xmm^m^m^^6 9:^^hm^iB 

X h^'7^y<^U(Dmm^mt^'rtixi^±< mm^^^j:^\ 
[0 0 5 1] :^mmm(om^B^^mmt)^mht<om^^ 

mMX^^<D\'t. h'^^y<^^^Ti:7T-cy'^ h^) 
&^±.\z.~W-mi&\^t::m^X^^o I§I 1 6 (c^-r J: 5 

m^mtmm^mmmm^^m\^^^^t\z.x.-:>x. Mm 

[0 0 5 2] ^^tc. ^m&.m(Dm^B^^mm,<ommiiW: 
(cov^T'b^0>^LT^5<o ^-f. ^ 1 4 (Diij^{t#ajS 

^tciibnr< -575^^. ^^mmm^xm-m^^p u y ^ 
40 (^2o(^fi-^iif^s«ur*5t9. ^: v-^o-fttti/ct 
1 F^ascDiij^^rBi^. 9y^s 2<Dmm^r^^i^^:=^^ 

50 [0 0 5 3] m^C^ El 1 5 ^ffiv^yt^-g^lcoi/^r 



21 

m^mmm^\B\m6 9^^1/^x111^11 -§-5 e^m^-^ 

mw} Lxhrncmm^j:^^ ^ i^^xmmt^-'r-^^ 
[0 0 5 4] m^m 8 ) :^m:mmx\'tD/A =1 v-'^— 

mt^\±'DXA^:^y<—^X*rY\^y h^Z<D^^J^M^ 
^YttlE^ROMClJZo-C^iSJc (n+m) X 3 t^^^y h<?5 

> hx2^^^^^^^f:^^ VI y^^m-^tmmi.x. m^k 30 

(n+m) X 3 tr-/ h60^^^#^^:y^iC|&t9jZi^. 
(n+m) X 3 tr^y hCOD/A^^v-y-^— >$r^^L^-t:r 

J: o xmiK^tiTzM^mmc - <D^miB^-^mmi,cm 
[0 0 5 5] :^mmm^m^m(Oi^^y^M.t i.xm^^^ 40 

^u^x-^ K^-f ^^^^^ K^'<^^(^)A;'jm-^<5:>m 

[0 0 5 6] ^mjEmM(Duiyy^:^m\^^xmMxmm. 50 




4#§^^8 - 2 2 7 2 8 3 

22 

M\t~r^. ^f^^'h^ 1 7^c:^o^/^rD/Ar3>/<^— ^ 
^ 7MiEffiROMOiij^B$rBl;5^7^— ^ y<P^U(D^ 
^y^ h mWim'^y^- ^^9y ^ir 5 ^ X<omm 

[0 0 5 7] gi^t^^ig^-r^^tcbj^iaiKitiiHi 

/^;^^;=^^«±{c?l^^U/c^y v-y ^^'VTFTlHlgS^ffi 
[0 0 5 8] 

T 7 ffiiE^^T 5 :i ^ i)>x^ ^tL^t^n^-r cttfcpgp^ 
<^#s :i t t^x^^^mm:^^y/\-:^ "y-itt^-^mtt^ 

So ^fc. ;«f^>^^«Jbtc4^y v-y n^-TFTlHi^?:^ 
^tz. D/A=i>'^"<-i5?COSfi^[^i:Ji^t^60t(^^^JlJ 

[0 0 5 9] :^^m<Dm^sm7j^ms<DmM:f7mt. n \f 

y h (Dy'i:^^/\^Atim^^m^B<D y Wti (--g-^P-frT n + 
m\fyV(Dy'i:^^/\^y'-^\^W^^^'r^fi^h. 
m^XlEmJ:ymiE^rfoZ.tt>X^. ifiD^pffico^^U 

>'^mr^^\:^±xcDm^-m^m~mm:i v-^y h^ft 

n+mt:':y hcoD/A^^^nfcmJE^^^f-^HlC 



23 

10 0 6 0] ^mm<om^Bm^mB:\'^. nv?:^:^ ^5^7:1? 
, [0 0 6 1] :^^P>go?^H^a^^^«(D|gi5;^&ll. D/ 

[0 0 6 2] ^^0^(D?^fB^^3^gco^ib;^^*^. mm 

[0 0 6 3] :^mm(Dm^Bm^mm<r>mW):^m\'^. mm 

^JiJ COD/A =^ i^y^—^ ^m^^^xmU i^-<yu^7K¥^^ 

^^•m^'^cDn/A^^y^'-'^x^^Rmy'—^^m^^^^ 

[0 0 6 4] ^^m^m^um7T^'mm<Dmm-:>fmt:. d/ 
^^^mmmm&i^mmi^x^mc'm^^x,^f)^h. d 

[0 0 6 5] :^mm<Dm^B^^mw:(7:>mw^:^mt. d/ 

D / A ^ ^ coi:aimiE$Bia ^iSi/j--r c 
m&^m:^^co D / A ^ x^j^mv"— ^ v > 



% 

(13) 4^§l^8 - 2 2 7 2 8 3 

24 

[0 0 6 6] :*:^?^C0fSfB^^^g(O|gi();^&|^. D/ 

[0 0 6 7] i^^m(n^WB^^^m.<owm^mt^ d/ 
<9 ^x.f^mmm<D^^m%^\>mm.x^-mz.^ ^ ^ 
^z.tt^x%. ?^sm'^^5<i^ne< y^xt,^^L(c< < 
/ K^:y^'^—^X^^mMf—^-km\^^^t^h^ M^m-^ 
W.h-^:Lbt^x^^^ 

[0 0 6 8] ■^w^n<r>m^^^7T^^m.\t. K^-r ^^^F^aso 

igJS ^r^^ ic-^ t)ii:T 0^^{t # ^ ilj^ ^ -y: S 0^ ^{i ;t T 
®7i5-ftb6^ <b;05 7^cei\ ^fc. ^'^P^mz.mknf^ 

^^m^hmwmfimmM^^mTLxy^^^t^h. k^^ 

[0 0 6 9] ^mm(Dm^Bm7rmm:(ommj^m'±. 
m>^^mm(DYr^^y<\B\m^m>^^j:^i^xm\^^xh 

[0 0 7 0] :^^pjcD^^>>;^7^Aii. r^om^tm 

t^itxf^mm-^'^mf&^'^^fzi^. j&mj^xmmLxh 

;^{h:;65pjggrV'i'Xto^StStttc< <7:c5o ^tz. 

y v-y =1 VTFTtHl£§(cJ;5/il322 K^-r^^-^— ^*:fl$^Mco 
50 prtg<i:?:^5o 





(14) 




#M¥8 


25 






26 






3 


MM. h y'-f ^'^pP 






4 


m^m 






5 


-{-_ -5fr 


jFTs. r^'i rtjty 17771 




6 


iii^T F T 






7 


/r~i li J 1* > ■=! 






8 








9 . 


11. 5 1. 6 1 v'^'hl^i/^^ 






1 0 








1 2 


.13.52 ^ :y ^ 




10 


1 4 


D/A=3 >'^<— ^ 






1 5 








' 1 6 


n bT-/ hilj^ft# 


11^17] 8 t'^y h'r—^ h*y^y<(DW}i^W^(D^^ ^ 




1 7 


n+mtf :y hiH^if-^ 






2 1 








2 2 








2 3 


. 2 4 f^—^ 






2 5 








2 6 








3 1 




ho 


20 


3 2 




[mil] ^^B^B^.i^^S^^iljf^:^!^^^^-^-^ ^ 




5 6 








5 8 




[mi 2] fgfB*^^ttcoS]f^;^&^^-r^-r ^ 




5 9 








6 6 




[m 1 3 ] ^SH^B^^aggcoib^;^^^^-^^^ ^i^^ 




6 9 




"f-^— ho 




7 1 




[m 1 4 ] fSe^^^i^gco-T^— ^ A:^^i^[HlSSIg« 




7 2 


p o 1 y - S i 


[m 1 5 ] m^B^^mm.<oy'—^ xtiU<DM^mo 




7 3 


h^^J5I 


(mi 6] i/y =i>TFTcoKigxs^7j^-r^® 




7 4 


hS^l 


mo 


30 


7 5 




(mi 7] ^^B^7T^mm,^m^^tLm:7r^i^:^'rJ->(Ozf^ 




7 6 








7 7 








7 8 




1 Ti^^x^y-^^ h y i^^gP 




7 9 




2.4 2 7^—^ K^-r^-^aj 










(15) 



^mW-S- 2 2 7 2 8 3 



[mi] 



[02] 



16 nbT-/ h 



15 ylilE^fiOM 



2 r-'-^f K^<^<^ 
11 hUv;^5f 




12 ^ -y ^, 



LP. 

13 ^ ^>v. 

14 D/A3>/<— 

9 v:? h uv:^^ 



K I 
L 



TT 



10 U"^J1/ 



8 ma^M 

6 H*TFT 



4 



5 mM» 



3 K^-f/^fiB 



1 T'?7--<-f^ h'Jf 



24 9»»«%[B]% 



VI o- 

V3o- 
V4»- 
V5 0- 
V6 0- 
V7o- 
V8 0- 
V9 0- 



1^ 



Vout 



26 mK^n-n^ 



25 1?^^tR@£& 



[1^3] [II141 





(17) 



^^^8 - 2 2 7 2 8 3 



im9] 



L ■ CL L CL L CL L CL 



IN o 



P Q 
(a) 




(a) 



OOUT2 




OUT> 



OUT2 



(b) 



(b) 



VDD 



VCC 
GND 



imi 1 ] 



imi 2] 



Vc - 
Vcom- 



VW- 



Vg- 



T1 

HI- 



rL 



Vc 1 

Vcom — 



«2 7^-;uK 





(18) 



!^mW-8~ 2 2 7 2 8 3 



Vid 



Vcom^ 



imi 3] 



T1 T2 




[mi 4] 



58 ^ay <;m^ 42 -r-^ Kv-f 




59 



52 ^ -7 ^ 



[lai 5] 
56 ^^Qy <^f9-^ 

66 s««^ra«ai@*s / 42 t'-^i K7-r/<^ 



i 



' ill I n i l ' I ii/i 1 1 1 1 i 



69 as^n 



52 7 y 5=- 



[IS 1 6 ] 



/ V / ^ • ^ 




73 

71 if7;<»« 72poiy-siai» 

♦ + t ♦ ♦ »JtJ ♦ ♦ + + ♦ 



(b) 





74 r- 
♦ ♦ t ♦ ♦ 



75 



♦ ♦ ♦ ♦ 




(d) 





(19) 



f^mW-S- 2 2 7 2 8 3 



[Hi 7] 
R.G.B T±W7 n\£v hX3 



A/D 










ROM 



(n+mtfry h)X3 



